Summary. The Merkel cells in the taste organ of the frog were investigated by immunohistochemistry using neuron-specific enolase (NSE) antiserum. NSE-immunoreactivity was found exclusively in the Merkel cells lying at the base of the taste organ. The distribution and the profiles of the NSE-immunoreactive Merkel cells coincided with serotonin-containing cells previously reported at the same place.
It has been reported that a distinct type of cell showing a serotonin-like monoamine fluorescence exists in the basal portion of the frog taste organ (HIRATA and NADA, 1975, 1977; ESAKOv et al., 1984) . Electron microscope studies have demonstrated that these cells conform in most aspects to Merkel cells (DURING and ANDRES, 1976; TOYOSHIMA and SHIMAMURA, 1982; TOYOSHIMA et al., 1984) . Recent immunohistochemistry has provided evidence that the Merkel cells in the mammalian (GU et al., 1981) as well as teleostean skin (ZACCONE, 1984 (ZACCONE, , 1986 are immunoreactive for neuron-specific enolase (NSE), which is an isozyme of the glycolytic enzyme enolase originated in neurons. Thus, it has been suggested that NSE may be one of the marker substances for Merkel cells as well as for other paraneurons.
The present study investigates whether NSE immunoreactivity might be detected in particular Merkel cells at the base of the frog taste organ.
MATERIALS AND METHODS
The tongues from six adult frogs (Rana n. nigromaculata), anesthetized with ether, were removed, cut into small blocks and fixed for 3 h in Bouin's fixative containing no acetic acid. The tissue specimens were then rinsed overnight at 4C with phosphate buffer (pH 7.3) containing 7% sucrose and embedded in paraffin. Dewaxed 5um thick sections were incubated in the rabbit polyclonal antiserum against cow NSE (Dako Co.) (1: 300) overnight at 4C and submitted to the peroxidase-antiperoxidase (PAP) method. Control sections were treated with non-immunized rabbit serum prior to incubation with the first antiserum.
RESULTS AND DISCUSSION
The taste organ is composed of at least three kinds of cell types: taste, supporting, and Merkel cells. The taste and supporting cells extend throughout the entire thickness of the taste organ, while the Merkel cell is located only in its basal portion.
The Merkel cells in the taste organ were found to exhibit immunoreactivity with NSE antiserum (Figs.  la, b) . The number of the immunoreactive Merkel cells varied from 12 to 18 in a taste organ. The strongest immunoreactivity was found in the perinuclear cytoplasm located at the periphery of the base of the taste organ.
When sectioned horizontally just above the basal lamina, the entire profiles of the cells were demonstrated (Figs. lc, d ). The cytoplasmic process of the Merkel cell tapered along the basal lamina toward the center of the taste organ. The inner end was relatively wide and irregular in shape.
In control sections preincubated with nonimmunized rabbit serum, positive staining was completely absent from the taste organ.
The results of the present study have revealed that HIRATA and NADA (1975, 1977) . Thus, it is probable that the Merkel cells in the frog taste organ contain both NSE and serotonin-like monoamine. This is in accord with observations by ZACCONE (1986), in which the Merkel cells in the skin of the conger eel are immunoreactive for both NSE and serotonin antisera. Ultrastructurally, the Merkel cells in the frog taste organ contain numerous dense-core granules, a characteristic of this cell type (DURING and ANDRES, 1976; TOYOSHIMA and SHIMAMURA, 1982;  , 1984) . It is likely that the dense-core granules are storage sites for monoamine (NADA and HIRATA, 1975; HIRATA and NADA, 1977; TOYOSHIMA et al., 1984) . On the other hand, it has been reported that NSE is stored in the non-granular, cytosolic portion of the cytoplasm (VINORES et al., 1984) . Recent immunohistochemistry also has provided evidence that the Merkel cells of mammalian skin are immunoreactive for met-enkephalin (HARTSCHUH et al., 1979) and vasoactive intestinal polypeptide (VIP) (HART-SCHUH et al., 1984) . The physiological significance of these bioactive substances in the Merkel cells is not yet fully understood.
It has been reported that the Merkel cells in the frog taste organ maintain their characteristics ultrastructures after a long period of denervation (ToYo-SHIMA et al., 1984) . It would be of interest to know whether denervated Merkel cells are also immunoreactive for NSE antiserum. These answers await future investigations.
Addendum. After submission of this manuscript, this jounrnal published an excellent paper by H. KURA-MOTO: An immunohistochemical study of cellular and nervous elements in the taste organ of the frog, Rana catesbeiana (Arch. Histol. Cytol. 51: 205-221, 1988) . He observed NSE-immunoreactivity in the gustatory cell and serotonin-immunoreactivity in the basal cell, a type of Merkel cell.
